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(54) IMPROVED MOLD SEAL OF EYE-DISEASE LENS 

(57)Abstract: 

PURPOSE: To provide an eye-disease lens mold capable of 
forming a lens without any defect on its edge. 
CONSTITUTION: This mold has the male die and female die 
with the one having a knife edge 20 around the peripheral part 
of the optical plane and the other including an edge bushing 22 
outside the knife edge 20 in its peripheral direction. The two 
parts are joined so that the knife edge 20 intrudes deformably 
into the other part. The excess material is discharged from the 
mold cavity and separated from the lens by the discontinuous 
part of a prepolymer formed by the contact part of the bushing 
22. The mold part including the bushing 22 is fabricated by using 
a cylindrical insert 28 and an annular sleeve 30 machined so 
that the bushing is provided on the surface of the one end. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It consists of a female mold part which has a concave surface, and a male part which has a 
convex. To one side of said part around the periphery section of said field When said two parts combine 
with deformation impossible, it will be in a line contact condition around another side of said part, and the 
periphery section. Knife edge which forms the mold cavity which forms the lens for eye diseases between 
said fields is contained. Mold for shaping of the soft contact lens for eye diseases arranged on a cornea or in 
an eye characterized by including a periphery-like edge bush on the direction outside of a periphery of said 
knife edge, and for said edge bush adjoining one side of said part, and approaching another side of said part. 
[Claim 2] While it is the phase in which the male and female mold part which have a convex and a concave 
surface, respectively are made to form and one side of said part contains knife edge in the surroundings of 
the periphery section of said field The phase where one side of said part includes a periphery-like edge bush 
on the direction outside of a periphery of said knife edge, The phase of filling said female mold part with the 
prepolymer of the amount which exceeds a complement to lens formation, When combining said two parts, 
a mold cavity is formed between said fields which form the lens for eye diseases. Said knife edge which will 
be in a line contact condition around another side of said part and the periphery section intrudes the part of 
said another side deformable, and said superfluous prepolymer is beginning to shift from said mold cavity of 
said female mold part. Said edge bush which forms a casting fin in the surroundings of **** outside said 
mold cavity, and adjoins one side of said part The female mold part which contained said prepolymer in said 
male part using force which will be in another side and the contact condition of said part, and forms the 
discontinuous part of a prepolymer between said lenses and said casting fins A joint **** phase, The 
manufacture approach of the soft contact lens for eye diseases arranged on a cornea or in an eye 
characterized by consisting of a phase of carrying out the polymerization of said prepolymer, and a phase 
which is made to separate said male and a female mold part, and takes out said lens. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] Soft contact lenses for eye diseases arranged on a cornea or in an eye, such as a contact lens and an 
intraocular implant, can be manufactured with various techniques. A contact lens can be manufactured by 
carrying out the polymerization of said ingredient which carried out rotation casting of the prepolymer 
ingredient, and was fabricated in this way after that in the rotation mold. As the another manufacture 
approach used for both a contact lens and an intraocular implant, precision lathe processing of the ingredient 
of a piece is carried out, this is ground after that, and there is the approach of using as a lens. 
[0002] Recently, shaping of a soft contact lens and a software intraocular implant came to be liked. The 
advantage of this technique is in repeatability and the rate which is equal to the conventional lens 
manufacture approach. The technique for fabricating such a lens well is shown in U.S. Pat. No. 4,495,313 
and No. 4,889,664. Especially by these patents, between forming cycles, it is used instead of water and use 
of the diluent which is the ingredient exchanged for water after the completion of shaping is explained. The 
optical property, the magnitude, and the configuration of the lens made in this way have the advantage of 
this technique in the point that the case of the approach of not using such a diluent does not change more 
remarkably. 

[0003] Generally the mold used for shaping of such a lens is a product made from polystyrene, and is 
explained to U.S. Pat. No. 4,565,348 and No. 4,640,489. With such a technique indicated by said patent, 
although a good result is obtained in manufacture of the shaping lens for eye diseases, the defect of such a 
lens can be most frequently seen in a edge part. 

[0004] It was theorized that many of these defects originated in the fact of forming a ring in the 
surroundings of the periphery section of a mold part which said superfluous prepolymer is beginning to shift 
from said mold cavity, and makes the pair of an integrated state when a superfluous quantity of a 
prepolymer is allotted to the female mold part of a mold cavity at the time of lens manufacture and a male 
part is combined with said female mold part. 

[0005] An uneven edge may be produced, when it remains adhering to the casting fin of the periphery where 
the edge part of the lens which carried out the polymerization consists of a superfluous ingredient which 
changed into the polymerization condition at the time of separation of two mold parts and two mold is made 
to divide into it. 

[0006] A flat surface is demarcated by three points, and considering that all deviation from a plane joint 
edge may produce a clearance between the male part of mold, and a female mold part completely, he can 
understand this phenomenon easily. 

[0007] In order to obtain a smooth edge, the place which is carrying out engine-lathe processing of the edge 
after lens manufacture is also in the manufacturer. Although it can grind by using many hydrophilic 
ingredients by dryness, an additional processing processing phase is needed for this. Furthermore, the lens 
ingredient which cannot be ground because of the physical characteristic also has silicon, the mixture of a 
monomer and a diluent, a fluorine polymer, etc. 

[0008] Therefore, the purpose of this invention is to offer the lens mold for eye diseases which can 
manufacture the lens which does not have a defect in a edge. 

[0009] This purpose is attained by offering the mold which forms the discontinuous part of a prepolymer 
between a lens and a casting fin. 

[0010] Further, when said two mold parts are energized together, said knife edge intrudes the mold part in 
self and a contact condition deformable, and the mold part of this invention includes a periphery-like lens 
bush where a edge bush contacts the mold part of the opposite side on the direction outside of a periphery of 
said knife edge, while containing knife edge which carries out line contact with the part of another side on 
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one part. 

[001 1] Relation with the mold part which makes an adjoining pair is shown in draw ing 1 in the mold part of 
the pair of an integrated state. The male part 10 and the female mold part 12 which constitute a mold pair 
especially are shown. There is a mold cavity 14 for lenses which put in the prepolymer between said mold 
pairs, and the superfluous prepolymer 16 is shown in said mold cavity and the circumferencial direction 
outside of a lens. 

[0012] The contact location between mold parts is shown in 18. This is shown to the detail by draw ing 2 . 
When a contact condition arises first between the male part 10 and the female mold part 12, in knife edge 
20, it is in contact on the male part of mold. The part 22 which is on the female part of a mold pair in this 
example is the edge bush which will be in a contiguity condition into the male part 10, when a contact 
condition arises first between said mold pairs. 

[001 3] It gets down with that of a degree, and comes out of the specific configuration of the equipment of 
this invention, and 2-10 microns of a certain :knife edge 20 extend on an adjoining edge bush. The cross 
section of knife edge 20 serves as a radius of 2-10 microns, and a blunt triangle with the long and slender 
stub which has the radius of 2-6 microns preferably. 

[0014] The edge bush 22 is not changing suddenly from the edge bush 22 or lens mold side of the female 
mold part 12, and is jutting out said knife edge over this contractor of plastic molding gradually according to 
these front faces so that I may be understood, so that it may have width of face of 0.278 millimeters 
preferably and a drawing may show. About 50-100 microns of said edge bushes have extended across the 
field of the flange 23 of a female mold part so that this may also be understood from a drawing. 
[0015] In drawin g 3 , if the force is given and a male part and a female mold part are pressurized together, 
said knife edge contained on the female mold part will intrude deformable in the male part 10 in a location 
24. According to this deformation, the edge bush section 22 on the female mold part which adjoins the male 
part 10 will be in a male part and a contact condition. Thus, a discontinuous part is made to form between a 
lens 14 and a casting fin 16. 

[0016] The manufacture approach of the soft contact lens for eye diseases is easy. A female mold part is 
filled with the prepolymer of the amount which exceeds a complement to lens formation. And when 
combining two parts, a male part is combined with said female mold part which contained the prepolymer 
using sufficient force so that knife edge on a female mold part may produce a male part and a line contact 
condition around the periphery section. Said force is made to increase until it becomes sufficient force made 
to carry out penetrating of said knife edge to a joint partner's male part deformable. Between this process, a 
superfluous prepolymer is beginning to shift from the mold cavity of a female mold part, and forms a 
casting fin around **** outside the mold cavity of a mold pair. 

[0017] About penetrating of knife edge, the edge bush on the female mold part on the direction outside of a 
periphery of knife edge shall be in the male part and contact condition of a mold pair, and penetrating shall 
be carried out to extent in which the discontinuous part of the prepolymer made by the superfluous 
prepolymer between the lens and the casting fin is formed. 

[0018] In case two mold parts are especially pressurized by this invention, the 200g - 5000g (5kg) force is 
applied. In the suitable example, this force is 500g - 2000g. Penetrating of knife edge was carried out to a 
joint partner's male part deformable, in order to have produced and closed the discontinuous part between 
the lens 14 and the casting fin 16, in the case of the mold part of said publication, it came out enough by the 
force of only this, and it found a certain thing. 

[0019] Then, the polymerization of the prepolymer is carried out with chemistry, heat, or the polymerization 
initiation means of ultraviolet rays. If a polymerization is completed, the male part and female mold part of a 
mold pair will be made to separate, and a lens will be taken out. 

[0020] There are other advantages in this knife edge / edge bush arrangement. In this case, since there is 
knife edge inside a edge bush, a edge bush is protected to breakage by the impact at the time of the handling 
of mold. Moreover, the male part which surface tension / vacuum adhesion arises between the parts which 
make the pair of mold by the discontinuous part of the prepolymer formed of a edge bush, consequently is in 
a free condition separately moves said male part between the time of making it combine with a female mold 
part, and a polymerization completion time, or stops being able to carry out easily for a location gap. 
[0021] It is clear that knife edge or a edge bush can be arranged on the male part of a mold pair within the 
limits of this invention. Furthermore, it is clear that it is not necessary to necessarily prepare knife edge and 
a edge bush on the same part of a mold pair. In short, you may prepare knife edge and the edge bush at a 
time on [ one ] each mold part together on the female mold of a mold pair, or the male part. 
[0022] As compared with the conventional approach only using knife edge, the advantage of this invention 
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is shown clearly. Moreover, when knife edge is used together with a edge bush, the unexpected surprising 
synergistic effect shows up and the yield of the lens of an excellent article increases more sharply than the 
case where only a bush mold seal is used. 

[0023] For example, when only the mold joint technique by knife edge of the conventional technique was 
used, the rate of the lens of an accepted product was 61 - 79% of range. When only a edge bush was used 
without using knife edge, the yield of the lens of an accepted product was 59 - 70%. When this invention 
which prepared knife edge and the periphery section bush was used, said yield became 83 - 88% of range. 
[0024] When making a mold part separate after the polymerization of a lens, rolling movement of the male 
part to the female mold part of a mold pair may decrease by the edge bush, and that a lens edge tears and an 
incidence rate falls by this may have become a part of cause which brings about such a result. 
[0025] Moreover, except that the remarkable improvement of the yield is obtained, compared with the 
serrate lens edge generally manufactured, a far smooth lens edge can be made with the mold which used 
only knife edge by this invention. Said comparison can be performed with reference to drawing 4 which 
compared the typical lens edge of the case where it is made only using knife edge, and the case where used 
knife edge in combination with a edge bush, and it is made, and 5. The lens edge is shown in these 
photographs by one 250 times the scale factor of this. 

[0026] The equipment used for the suitable approach for manufacturing the female mold part which has 
knife edge and edge bush of this invention in drawin g 6 is shown. 

[0027] In accordance with old drawing, the female mold part 12 of drawing has knife edge 20 and the edge 
bush 22. 

[0028] Although this mold part for manufacturing the soft contact lens for eye diseases is fabricated 
similarly, it is made from a polystyrene ingredient. The concave side of a female mold part including an 
optical surface 26 is fabricated using the mold which becomes said side from two parts. A non-optical 
surface is conventionally fabricated using the equipment of a formula. 

[0029] The part for fabricating this optical surface side of said mold part is manufactured by machining the 
cylindrical insertion 28 with the convex which is the reverse image of said mold side 26 to shaping of the 
optical surface 26 of the female mold part 12. 

[0030] Then, the annular sleeve 30 is machined, and said annular sleeve is in the outer diameter of said 
cylindrical insertion 28, abbreviation, etc. by carrying out, and it has a bore, and changes into the condition 
that the annular edge 32 was further formed on said sleeve which presents the reverse image of said edge 
bush. 

[0031] And axial adjustment of the front face of said insertion and the front face of said annular sleeve is 
carried out, and said insertion 28 is arranged in said annular sleeve 30 so that desired optical surface / edge 
bush arrangement may be made to form. Then, said female mold part is made to form in the surroundings of 
the front face of the combination of the insertion 28 and the annular sleeve 30 of an adjustment condition. 
[0032] The technique of said publication which manufactures a mold part also here using insertion 28 and 
the annular sleeve 30 of the ability to apply also like a male part is clear if the management in respect of a 
design is made. 

[0033] Below, the embodiment of this invention is explained. 

(1) Mold according to claim 1 characterized by arranging said knife edge on said female mold part. 

(2) Mold according to claim 1 characterized by arranging said knife edge on said male part. 

(3) Mold according to claim 1 with which said part containing said knife edge is further characterized by 
including said edge bush. 

(4) The phase in which said field of said mold which machines the edge of a cylindrical insertion and 
presents the reverse image of said field is made to form, While machining an annular sleeve, and said 
annular sleeve's being in the outer diameter of said cylindrical insertion, abbreviation, etc. by carrying out 
and having a bore So that the phase changed into the condition with an annular edge on said sleeve which 
presents the reverse image of said edge bush, and the field of said insertion and said annular sleeve may 
carry out axial adjustment According to the phase which arranges said insertion in said annular sleeve, and 
the phase of making said mold part forming in the surroundings of the field of the combination of the 
insertion and annular sleeve of said adjustment condition The approach according to claim 2 characterized 
by making either [ at least ] said male or a female mold part form. 
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DRAWINGS 



[ Drawing_l] 




[Drawin g 2] 





[Drawing 3] 



[Drawing 4] 
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